Thermophilic bacilli have split cytochrome b genes for cytochrome b6 and subunit IV. First cloning of cytochrome b from a gram-positive bacterium (Bacillus stearothermophilus).
The genes of Bacillus stearothermophilus K1041 encoding cytochrome b(6) (Bacillus cytochrome b is referred to as cytochrome b(6) for its resemblance to plastid b6) and subunit IV of the quinol:cytochrome c oxidoreductase (bc1 complex) were cloned and sequenced. For preparation of the probe for cloning, polymerase chain reaction was carried out using oligonucleotide mixtures targeting for N-terminal regions of cytochrome bc and subunit IV of the thermophilic Bacillus PS3. The deduced amino acid sequences contained 224 residues of 25,425 daltons for cytochrome b(6) and 173 residues of 19,371 daltons for subunit IV, and both open reading frames were separated by 67 base pairs. Cytochrome b and subunit IV contained 4 and 3 hydrophobic transmembrane segments, respectively, indicating that the fourth segment of subunit IV (eighth segment of cytochrome b) is lacking. Four histidine residues supposed to ligand two protohemes were conserved, but the two His in the fourth segment were separated by 14 amino acid residues like cytochrome b6, not like mitochondrial cytochrome b. The residues that might have conferred the two quinol-binding sites were mostly conserved, but especially the third His residue in the fourth segment of mitochondrial cytochrome b was replaced by Arg in Bacillus cytochrome b6 as in cytochrome b6. These characteristics and quantitative comparison of the protein sequences indicate that this Bacillus sequence is unique and meanwhile rather close to the cyanobacteria-plastids type than the purple bacteria-mitochondria type.